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In the landscape of industrial automation, the demand for high-precision,
non-contact level measurement has led to the development of advanced
instrumentation capable of operating in the most demanding environments. The
600xt represents a significant evolution in level sensing technology, specifically
designed to address the complexities of modern process industries. Whether
managing corrosive chemicals, abrasive solids, or volatile liquids, the 600xt
provides the reliability and accuracy required for safety-critical and
efficiency-driven applications.

As a professional manufacturer, Welk specializes in providing these
high-performance solutions. For a comprehensive overview of available
technologies and technical support, engineers and procurement specialists can
visit our Main Page to explore the full range of radar and ultrasonic instruments.

| Measurement Principles of the 600xt

To understand the capabilities of the 600xt, it is essential to examine the
underlying physics of its operation. Most instruments in this category utilize
Frequency Modulated Continuous Wave (FMCW) radar technology, often operating
at high frequencies such as 80 GHz.

| Frequency Modulated Continuous Wave (FMCW)

Unlike traditional pulse radar, which measures the time a single microwave pulse
takes to travel to the product surface and back, FMCW radar transmits a
continuous signal with a constantly changing frequency. The frequency increases
linearly over a specific period (the sweep).

When the signal is reflected from the material surface and received by the
antenna, it is compared to the frequency being transmitted at that exact moment.
The difference between the transmitted frequency and the received frequency (the
"beat frequency") is directly proportional to the distance. This method allows the
600xt to achieve much higher resolution and accuracy than pulse-based systems,
especially at short ranges.
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| The Advantage of 80 GHz High Frequency

The 600xt often employs an 80 GHz transmission frequency. The primary benefit of
this high frequency is the reduction in wavelength, which allows for a much
narrower beam angle. A narrow beam (often as low as 3°) ensures that the signal
avoids internal tank obstructions like agitators, heating coils, or ladders.
Furthermore, the 80 GHz signal provides a stronger reflection from materials with
low dielectric constants (er), which are traditionally difficult to measure.

| Technical Specifications and Performance

The 600xt is engineered for versatility. Below are the typical performance
parameters associated with this class of industrial level transmitter:

Measuring Range: Up to 120 meters (393.7 feet) for liquids and solids.
Accuracy: =1 mm (0.039 inches) under reference conditions.

Process Temperature: -40°C to +250°C (standard), with specialized versions
reaching +450°C.

Process Pressure: Vacuum to 160 bar (16 MPa).
Beam Angle: 3° to 8° depending on antenna size and type.

Frequency Range: 76 GHz to 81 GHz.

| Selection Criteria for Industrial Applications

Choosing the 600xt over other models requires an analysis of the process
environment. The following table provides a comparison to help engineers
determine the appropriate technology for their specific needs.
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600xt (80 GH=z Standard 26 GHz Ultrasonic Level
Radar) Radar Sensor

Best Use Case Small vessels, Large storage tanks, Water/Wastewater,
narrow nozzles, low simple liquids open sumps
Er
Accuracy =1 mm =3 mm to £5 mm =2 mmto £10 mm
Dust/Vapor Excellent (High Good Poor (Signal
Resistance penetration) attenuation)
Beam Angle Very Narrow (3°-6°) Moderate (10°-20°) Wide (10°-15°)
Minimum Dielectric 1.2 1.6 N/A (Surface
reflection)
Mounting Size Small (G3/4" or 1" Medium (DN50/2") Large (DN80/3"+)
NPT)

| When to Specify the 600xt

1. Small Vessels with Obstructions: If the tank has internal structures, the narrow
beam of the 600xt can "steer" past them without creating false echoes.

2. Solids with Steep Angles of Repose: In silos containing grain, cement, or plastic
pellets, the material surface is rarely flat. The 600xt's high frequency better
handles the scattered reflections from sloped surfaces.

3. High-Precision Inventory Management: For custody transfer or high-value
chemical storage, the 1 mm accuracy is essential for financial and operational
accounting.

| Installation Considerations and Best Practices

Correct installation is paramount to ensuring the long-term accuracy of the 600xt.
While the device is robust, physical placement dictates signal quality.
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| Nozzle Geometry

The 600xt is designed to be mounted on nozzles. However, the nozzle height
should be kept as short as possible. Ideally, the antenna should extend slightly
beyond the bottom of the nozzle to prevent "ringing" or internal reflections that
could interfere with the near-zone measurement.

| Orientation and Positioning

Avoid the Center: Never mount the 600xt in the exact center of a cylindrical or
dome-roof tank. This can lead to multiple reflections that amplify noise.

Parallel to Wall: The sensor should be mounted such that the beam is
perpendicular to the liquid surface. For solids, an aiming flange (swivel holder) is
recommended to align the beam with the material's angle of repose.

Inlet Streams: Ensure the beam does not intersect with the filling stream.
Turbulence and falling material will cause signal instability.

| Environmental Protection

While the 600xt typically features an IP66/IP67 or IP68 rating, a sunshade is
recommended for outdoor installations in extreme climates to prevent electronic
overheating and to reduce the impact of heavy rain on the antenna face.

| Operational Limitations and Boundaries

Despite its advanced capabilities, the 600xt has specific limitations that must be
acknowledged during the engineering phase:

1. Heavy Foam: While radar can penetrate some light foam, extremely dense,
thick foam (like shaving cream) can absorb the microwave signal entirely. In such
cases, a guided wave radar or hydrostatic transmitter might be more appropriate.
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2. Extremely Low Dielectric Constants: Materials with an er below 1.2 (such as
certain liquefied gases) may not reflect enough energy for a reliable signal. A
stilling well or bypass chamber can be used to concentrate the signal reflection.

3. Vacuum Limitations: While the 600xt can operate in a vacuum, the seals and
process connections must be specifically rated for vacuum service to prevent air
ingress or sensor damage.

| Maintenance and Troubleshooting

The 600xt is largely maintenance-free due to its non-contact nature. However,
certain conditions may require attention:

Antenna Buildup: In applications with heavy condensation or dust, material may
accumulate on the antenna lens. Many 600xt models include a "purging" port,
allowing compressed air or nitrogen to clean the lens automatically.

Signal Loss (E013): If the device reports a loss of echo, check for excessive foam,
extreme turbulence, or whether the material level has dropped below the sensor's
calibrated range.

False Echo Mapping: If new internal structures are added to the tank, the
"envelope curve" should be recalibrated to map out these new obstructions as
background noise.

|Frequent|y Asked Questions (FAQs)

Q: Can the 600xt measure the level through a plastic tank lid?

A: Yes. Because microwaves can penetrate non-conductive materials, the 600xt
can measure through plastic or fiberglass tank tops without a process opening,
provided the material is not too thick and does not contain carbon black.

Q: How does temperature affect the 600xt?
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A: Unlike ultrasonic sensors, radar signals are not significantly affected by air
temperature, pressure, or vapor composition. The electronics are
temperature-compensated, but the physical housing must remain within its
specified operating range (typically up to +80°C for the display unit).

Q: Is the 600xt suitable for hazardous areas?

A: Most 600xt units are available with ATEX, IECEx, or FM certifications for use in
Zone 0, Zone 1, or Zone 2 environments (Ex ia or Ex d).

Q: What is the minimum distance the 600xt can measure?

A: The "dead zone" or blocking distance of the 600xt is typically very small, often
less than 50 mm from the antenna tip, thanks to the high-frequency FMCW
processing.

For further technical guidance on selecting the right level measurement instrument
for your facility, please refer to our comprehensive resources on the Main Page.
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